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Well tubing patcher with collet - has bush slotted to take rod pin and 
so reduce axial load during patch placing 



The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
ved by slotting the bush lengthways and providing the rod 
^ a pin arranged in the slot. 

'AILS 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thus enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 



H(1-B3C, 1-C1). 
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remains at a constantlevel so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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1 

H3o6pereHHe othochtch k ycTpoftcTBaM, 
npKMeHHeMUM b He$T*HOR npoMbjmneHHOc- 
th npH peMOHTe kojiohhu Tpy6 b 6ypo- 
Bbix h sKcnjiyaTauHOHHUX ckbsxh Hax • 

HasecTBO ycTpoftcTBO Ann ycTaHOBKH 
MeTaJuiRiecxoro niiacrapn BHyTpH TpyGu, 
cojjepxamee 3«nac thmhuA o&juioh c xha- 
KocTtio, pacnonoxeHHbtf) BHyrpH ycTaHaB- 
jiHsaeMoro roiacTupa, eunonHeHHoro b 
Btuxe ro^pHpoBaHBoro natpyfSxa p j • 

HenocTaTKOM 3Toro ycTpoftcTBa hbjih- 
eTcs HeB03KOiHOCTb oOecneieHHH paBHo- 
MepHoro pacuwpeHMH ro4»pHpoBaHHoro naT- 
pyGxa no ero iwxHe. 

HaMOonee Ajirskhm peueHHet* k npejyza- Jfi 
raeMOMy MSOOpereHino HBJineTCH ycTpoft- 
ctbo Ann ycTaaoBKM MeraJuiH^ecKoro 
nJiacTUPfl BHyTpH Tpyeu, BK/BOMaraaee 

HIT OK, COeAHHeHHUR C nepeBOflHHKOM H 

rropumeM, kohuchtphmho pasMeateHKUM b 
uHjiHHUpe, pacnopnyio BTynxy, aa k'*to- 
pott ycTaHOBJieHM pacxmipaiocqHft KOHyc, 
uauroBan ronoBxa k odoflMa [2], 

HeAOCTaTKOM ycxpoflcTBa nBJiHeTcn 

HM3K3H HaAeXHOCTb paOOXM, TaK K3K 

npH BXomeuHH b ro$ ph poB a h huh xiaxpy- 
Ook pac&DipftmteBcfi MHorocGKTopHoB ro- 
jiobkm MHoroxpaTHO yBejiHUHBaexcn oce- 
Ban Harpysxa Ha xpyCu, npOTHrHBaio— 
tUHe rojioaxy . wepes naTpyOox . 
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Uejib HsoOpeTeHMH - noBtaueHHe Haaex- 
HOCTH paOoTu ycTpoftcTBa 3a cueT CHH- 
xeHHB oceBux Harpysox. 

3to AocTHraeTCH Ten, <ito pacnopHan 
BTyjixa BhinojiHeHa c npoflOJibHoft npo- 
pe3b», a urrox c BMCTynoM, pasMemeHHUM 
b npopeaH BTyjiKH. 

Ha tepTexe HaoOpaxeHO ycTpoftcTBO 
HUH ycTaHOBKH MeTajuiHHecKoro nnacxu- 
p* BHyrpa Tpyou, nponoJibHWR paspea. 

ycTpoftcTBO HMeeT nepeBonHHK 1 e ynop- 
hum OypTOM 2, wrote 3 c nopuiHeM 4, 
BdaHHoneRCTBynoDui c nonsHXHUM. uhjihh- 
npoM 5, xecTKoro xoityca €, BunonHeH- . 
Horo 3a oflHo uenoe c MHorocexxopHOft 
ynpyropactflkpsnqeRCR uaHroBOfl roJioB- 
koH 1 9 9a*HKCHpoBaHHOfl npH xpaHcnop- 

THpOB aHHH B CM TOM COCTOHHHH UHUMH- 
JXPH^ieCKOfl OOOHMOft 8 # yCTBHOBJieHHOR 

c B03M0XH0CTb© oceBoro nepeMemeHHH Ha 
pacnopHofl BTynxe 9 # pacno^ioxeHHOR Mex- 

ffy UHJTHHHPOM H* XeCTKKM KOHyCOM. ToQ- 

p Hp ob a h hub naxpyeoK 10, hbjihkxuhhcji 
aaroxoBKOfl MexaanHiecKoro njiacxbipn, 
pacnoiioxeH npH cnycxe b cxsaxMHy Mexny 
y nop hum 6ypTOM 2 h xbctkhm* xoHycoM 6. 
B pacnopHoB BTy/ixe 9 HMeexcn npoxjojib- 
Hoe okho 11 , <iepe3 KOTOpoe Bwcxyna- 
eT Hapyxy urxupb 12 , xecTKO 3axpenJieH- 
Ha nrroKe. 
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VCTpOflCTBO flilH yCTaHOBKH MeTaJUIH- 

;oro iwacTb*>" bhytpm Tpy6u paGOTa- 
c^eflynQMM oCpasoM. ycrpoRCTBO c 
ro*pHpo»aNHba« naTpy6KOM 10 cnycxawT b 
cKBaxMHy Taic, itoOm cepenHHa rcxfrpHpo- 
saHHoro naTpyGxa coenaJia c cepeflHHOH 
AeteKTa ■ KonoHMe Tpy6. 3aTeM HacocoM 
coaAWT paOouee naB/iteHHe b iimiHtmpe 
5. npM paOoieM aaBJieHHH uhjihhap nepe- 
M«aeTC« b cropoHy roGpHposaHHoro naT- 
pyCxa, TonxaR nepea coOoft xecxxHH xo- 1 
Hyc 6 h uaHroBy» rwioBxy 7, cxaxyw 

OGOflMOR 8. 

npM stom uhjih HnpMMecKaH o6o«Ma B M 
uThipb 12 cttnH«a»TCH; paccTOHHHe Mewny 
hhmm a hcxoahom noiioxeHHH paBHo pac- 15 
ctohhmjo ot ropua roGpwpoBaHHoro naT- 
pyflxa 10 TO HaHGOJibiuero nbnepeiHHxa 
uaHroBOft roJXOBKH 7. KaK tojibxo uaHro- 
'san ronoBKa aaxoflHT b ro$pxpoBaHHbiH 
naTpyOOK TO cBoera HaHOanbtuero none- 20 

peWHKa f OTUpb 12 BXQWIT B XOHTaXT c 
UKJIHHOPHHeCKOft OCOBMOH 8 M CHKMaeT 

ee c ynpyroro KOHixa uanroBOH tojiobkk. 
UaHroBan ronoBxa ynpyro. pacrnHpneTCfl , 
pacnpafertfteT rcxfcpHpoBaHHbifl naTpyoox 
TO xpyr/ioro ceneHHR, npHXHMan ero k 
BHyrpeHHed nosepxHocTH peMOHTHpyeMOft 
Tpy6bi. . npH AanbHeftmeM ABHxeHHH xecT- 
Koro KOHjrca m uaHroBOft tojiobkm BHyTpH 
ro^pMpoBaHHoro naTpyoxa, noeneAHHfl 
^npiiMnHeTCR h paBHOMepHO Ha Been ^ 
iPi jWHHe npMXRMaeTCR x peMOHTHpye- 
i ^"TpyCe. npn 3tom oceBaH Harpyaxa 
Ha ycrpoHCTBO onpenenHeTCR b ochob- 
hom xecTxocTbio ro<t>pHpoBaHHoro naTpyexa 



h ocxaeTCfl npHMepHO nocTORHHOR. BJia- 
roaapn chhhchhio oceBbix Harpyaox Ha. 
ycTpoftcTBO, noBhmiaeTCR Haae*HocTb ero 
pa6oThi h oho MOxeT ycneuHo npHMeHRTb- 
cr ajir ycTaHOBXH nJiacTbipefl b CKBaxM- 
pax eojibaiefl rnyOHHbi h b Tpyoax MeHb- 
tuero flnaMeTpa, ^to cywecTBeHHO pacuiH- 
pfleT oonacTb npHMeHeHHR ycTponcTBa 
3Toro Ha3HaweHHH h oOecneunT nonyne- 

HH6 BblCOKOrO TeXHHKO-SKOHOMHieCKOrO 
3(J>0€XTa. 



<bopMy/ia H3o6peTeHHR 

VcTpoftcTBO jxjia ycTaHOBXH MeTa/uiH- 
wecxoro anacTbipR BHyxpH TpyCbi, bxjho- 
wax>mee ujtok, coeflHHeHHbiH c nepeBoiuw- 
xom h noptuHeM, xoHueHTpHUHo pasMemeH- 
HbiM b uHJiHHjzpe, pacnopHyio BTyjixy, na 
KOTOpofl ycTaHOBJieHbi pacuiHpRiomHR xoHyc, 
uauroBaR roJioBxa h oCoflMa, o t ji h - 
w a »o m e e c r TeM, «*to, c uejibw no- 
BhnueHHH Haune*HOCTH paOora ycTpOHCTBa 
aa cner CHHX6HHR oceBUX Harpy 30K/ pac- 
nopHaR BTyjixa BunonHeHa c npoaojibHOR 
npopesbio, a uitox - c BbicTynoM, pa3- 
MemeHHbiM b npopesH BTy/ixH • 

HCTOUHHKH HH<t>OPMaiIHH $ npHHRTbl6 BO 

BHKMaHHe npn 3xcnepTH3e: 

1. Chaopob H.A. BoccTaHpBJieHHe rep- 

MGTHUHOCTH OOcaAHblX KOJIOHH B He$TR- 

hmx h raaoBbix ctcBaxHHax* CepHH * " Bype- 
HH6 1 \ BHHH03Hr # 1972, c. 56. 

2. nafeHT CU1A I* 3179169, kji. 166-14 
1965. 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2], 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 
section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 
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The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 
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and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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